OBJECTIVE: To study the trend in the prevalence of obesity and overweight in Spanish men and women 25 ± 64 y of age between 1987 and 1997. DESIGN: Cross-sectional surveys of representative samples of the non-institutionalized population in Spain in 1987 , 1995 and 7004 adults aged 25 ± 64 who were representative of the Spanish population in 1987 and 1995a1997. MEASURES: Body mass index (BMI) calculated from self-reported weight and height. Overweight is de®ned as BMI 27 ± 29.9 kgam 2 and obesity as BMI 30 kgam 2 . RESULTS: Between 1987 and 1995a97, the prevalence of overweight in the Spanish population aged 25 ± 64 increased by 2.2% (P`0.01); the increase was greater in men (3.8%; P`0.01) than in women (0.6%; P b 0.05). The largest increases in the prevalence of overweight were seen in men (5.2%; P`0.01) and women (2.3%; P`0.05) aged 25 ± 34. During the same period, the prevalence of obesity increased by 3.9% (P`0.01), 4.6% in men (P`0.01) and 3.2% in women (P`0.01). The largest increases were seen in men aged 45 ± 54 (6.5%, P`0.01) and in women aged 25 ± 34 (2.2%, P`0.05). By educational level, the prevalence of overweight increased signi®cantly in men with fewer than 12 y of education (4.7%, P`0.01). Obesity increased by 4.6% (P`0.01) and by 4.9% (P`0.01) in men and women with fewer than 12 y of education, respectively. CONCLUSIONS: The prevalence of overweight and obesity is increasing in Spain, the same as it is in other developed countries. The increase, which is found in most age and sex groups in the population, especially affects middle-aged men, young women and persons with lower educational level. The causes of the increase in the prevalence of overweight and obesity are likely to be multifactorial.
Introduction
Obesity is not only a well-de®ned disease entity, but is also one of the most important risk factors for cardiovascular disease, adult-onset diabetes, some types of cancer and other chronic disorders. 1 ± 4 In addition, there is a high prevalence of obesity in the general population, making it the principal nutritional problem in the developed world today.
For a number of years, a major increase in the prevalence of obesity and overweight in the adult population has been observed in most developed countries. In the USA, the prevalence of overweight has risen by about 1% per year in absolute terms since the early eighties, while the prevalence of obesity has risen by 0.5%. 5, 6 Similar increases have been observed in several European countries 7 such as the UK, 8 The Netherlands, 9 Sweden, 10,11 Germany 12 and France. 13 In Spain, periodic national health interview surveys have been carried out since 1987 on representative samples of the population. Data from these surveys can be used to monitor obesity in the general population, study trends over time, and analyse the population subgroups that are most affected by this health problem. These studies, based on health interview surveys and some other population studies, have shown large variations by age, sex, educational level and many other socio-demographic factors. 14, 15 Likewise, regional differences in body mass index (BMI) and in the prevalence of obesity have been shown in Spain. 16 Some of these variations suggest that there is a potential for the reduction of the magnitude of the problem through public health intervention programs directed both to the general population and to the groups most affected.
Much less investigated has been the trend over time in the prevalence of overweight and obesity. Identi®-cation of the groups in which trends in obesity are less favourable could contribute to the planning of more effective interventions. The objective of the present study is to describe the trend in the prevalence of overweight and obesity in men and women aged 25 ± 64 y in the decade 1987 ± 1997.
Materials and methods
The data presented were taken from the national health interview surveys carried out in 1987, 1995 and 1997 on representative samples of the Spanish population. 17 ± 19 The samples were obtained by multistage strati®ed sampling in which the primary units (municipalities) and secondary units (census districts) were selected by simple random sampling, and the last stage units (individuals) by age and sex quotas. The sampling universe was made up of the national noninstitutionalized population of one or more years of age. In order to compensate for the difference in the sample sizes in the 1987 survey and those of 1995 and 1997, the latter two were combined into a single sample; thus, the results are presented for 1987 and 1995a1997. The study population was limited to persons aged 25 ± 64 y, so that the ®nal samples for analysis, after eliminating persons with missing information for some of the variables considered, was 14,676 in 1987 and 7004 in 1995a97. Table 1 shows the percent distribution of the samples by age, sex and educational level of those interviewed.
We calculated the body mass index (BMI) as weight in kg divided by height in metres squared, using information on weight and height obtained by asking the following two questions:`Can you tell me about how much you weigh without your shoes or clothes on? (in kg)' and`Can you tell me about how tall you are without your shoes on? (in cm)'. The response rate to the question about weight and height was 77.8% in the 1987 sample and 86.8% in the 1995a1997 sample.
After calculating the BMI for each person in the sample, two indicators were de®ned 20 for the study: overweight (BMI 27 ± 29.9 kgam 2 ) and obesity (BMI 30 kgam 2 ). The results are presented as percentages of the population by age, sex and educational level for each of the two mentioned indicators. The standard errors of the percentages were calculated. Since the study involved an analysis of trends, the percentages of the population with overweight and obesity were age-adjusted following the direct method and using the 1987 population as the standard.
Data analysis and processing were done using the statistical package SAS. 21 
Results
In 1995a1997 the prevalence of overweight in the Spanish population aged 25 ± 64 was 18.4% (22.9% in men and 13.5% in women), while the prevalence of obesity was 12.2% (12.3% in men and 12.1% in women). As can be seen in Table 2 , the age-adjusted prevalence of overweight increased, in absolute terms, by 2.2% (3.8% in men and 0.6% in women) between 1987 and 1995a1997, while that of obesity increased during the same period by 3.9% (4.6% in men and 
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JL Gutie Ârrez-Fisac et al 3.2% in women). These increases, with the exception of overweight in women, were statistically signi®cant. Table 3 shows the trend in the prevalence of obesity and overweight for men and women by age. The prevalence of overweight between 1987 and 1995a1997 rose in all age groups in both sexes, with the single exception of women aged 35 ± 44. The largest absolute increases were seen in men aged 25 ± 34 and 35 ± 44, in whom the prevalence of overweight increased signi®cantly by 5.2% and 4.4%, respectively. Among women, the absolute increase was highest in the 25 ± 34 age group, in whom the prevalence of overweight increased by 2.3% (P`0.05).
The increased prevalence of obesity in men was statistically signi®cant in all age groups ( Table 3 ). The largest increases were seen in the 55 ± 64 age group, in whom obesity increased by 5.6% (P`0.05), and especially in the 45 ± 54 age group in whom the prevalence of obesity increased by 6.5% (P`0.01). In women, the largest absolute increases were seen in those aged 55 ± 64 (5.3%) and 45 ± 54 (3.7%), although the only statistically signi®cant increase in obesity prevalence in women between 1987 and 1995a1997 was in those aged 25 ± 34 (2.2%). Table 4 shows the prevalence of overweight and obesity in men and women by educational level. Between 1987 and 1995a1997 the prevalence of both obesity and overweight increased in absolute terms in all educational groups in both sexes. The increases were larger in persons with lower educational level, with the exception of overweight in women. In men, the increase in obesity between 1987 and 1995a1997 was statistically signi®cant: 4.6% in persons with less than 12 y of education and 4% in those with 12 y or more. In women the Trends in overweight and obesity in Spain JL Gutie Ârrez-Fisac et al prevalence of obesity between the two periods increased by 4.9% (P`0.01) in those with a lower educational level.
Discussion
Between 1987 and 1995a1997 the prevalence of overweight and obesity in the Spanish adult population aged 25 ± 64 y increased by 2.2% and 3.9%, respectively. This increase was seen in both men and women and affected most age groups.
Results invariably show an increase in the prevalence of overweight and obesity in recent years in most developed countries. For example, the prevalence of overweight and obesity in the US increased by 0.5% and 4%, respectively, between the second National Health and Nutrition Examination Survey (NHANES) carried out from 1976 to 1980, and the NHANES III, carried out from 1988 to 1994. 6 Likewise, based on self-reported data from the Behavioural Risk Factor Surveillance System (BRFSS), the prevalence of overweight rose by 4.8% and that of obesity by 2.5% between 1987 and 1993. 5 Increases in the prevalence of obesity and overweight were also seen in Australia and Canada during the eighties. 7 In Europe, as well, there is a rising trend in most countries for which information is available: 22 in England, the prevalence of obesity doubled between 1980 and 1993, rising from 6 to 13% in men and from 8 to 16% in women between the two periods; 8 The Netherlands, 9, 23 Germany, 12 Sweden 10,11 and France 13 also experienced a rising trend in the prevalence of obesity.
The present study shows a greater increase in the prevalence of both overweight and obesity in men than in women. This phenomenon has been seen in other European countries like The Netherlands and UK, 22 as well as in the US. 5, 6 The causes of the larger increase in obesity prevalence in men in recent years have not been studied, although some hypotheses could be suggested. On the one hand, the lower prevalence in men seen in most studies may re¯ect a larger relative potential to increase. On the other, the social norms that make women more concerned about their body image than men may have produced a real difference between the sexes in the trend in recent years.
With the single exception of overweight in women 35 ± 44, obesity and overweight increased in Spain between 1987 and 1995a1997 in all age groups. The increase was especially important with respect to obesity in men aged 45 ± 54 and in women aged 25 ± 34, results that are in agreement with those observed in the US, 6 The Netherlands 9 and Germany. 12 By educational level, the results found show the well-known difference in the prevalence of obesity among different socio-economic groups 23 ± 26 and the less favourable trend in those with lower educational level, a fact that has repeatedly been con®rmed in the scienti®c literature. 9, 14, 27, 28 The unfavourable trend in those with less education is more notable in women than in men, a phenomenon that has also consistently been found in the studies that have examined this subject. Different hypotheses for explaining social differences in obesity have been put forth including social mobility, cultural and psychological factors, social pressure to maintain a body image in accordance to the dominant social value or social differences on risk factors for obesity. 29 The fact that the present work uses self-reported weight and height, and that some evidence shows that people, especially the obese, tend to underestimate their weight and overestimate their height, 30, 31 makes it likely that the prevalence estimates are underestimates. However, we have assumed, and we believe it is reasonable to do so, that the validity of self-reported weight and height remains constant over time. Thus, the increasing trend observed in the present study would represent real changes in the magnitude of the problem, regardless of the bias. Monitoring and surveillance systems that use self-reported weight and height in their estimates, such as the BRFSS, make this same assumption. 5 The ultimate cause of obesity is an energy imbalance in which the relative excess in energy intake is translated into an accumulation of fat in the organism. In recent decades, and especially since 1960, there have been substantial changes in the Spanish diet, characterized by a rise in total energy consumption and an increase, in both absolute and relative terms, in fat intake. 32, 33 These changes could explain the increase in obesity prevalence, although a paradoxical effect can be shown if we look at this relationship in different parts of the world: in the UK the prevalence of obesity and overweight has increased in spite of a decrease in total energy intake accompanied by a relative increase in fat, 34 whereas in the US, the increased prevalence of obesity has been accompanied by an increase in energy intake and a decrease in fat consumption. 35 In Spain, however, total energy intake has not been shown to have any effect on regional differences in the prevalence of obesity in a recent ecological study. 16 These data, together with other evidence available at the individual level, make one doubt the in¯uence of energy intake on obesity at the population level, although recent studies that use more precise methods than self reports to measure energy consumption show a clear association between energy intake and weight. For this reason it has been suggested that the inconsistency of this association in epidemiological studies is related to the validity of the instruments that measure the consumption of food in the population since these instruments have been shown to underestimate intake, especially in persons with greater relative weight. 36, 37 It has been suggested that some nutritional factors related to the environment in which food is consumed Trends in overweight and obesity in Spain JL Gutie Ârrez-Fisac et al could promote obesity. 5, 38, 39 Thus, the in¯uence of fast-food restaurants on the obesity epidemic in the US has been shown, although the effect of this factor on body weight has only been seen in men. 40 This phenomenon, together with others such as the size of portions consumed, the consumption of food outside the home, the wide availability of low-cost highcalory foods and other factors pertaining to the social environment in which food is consumed, could be contributing to the increase in obesity prevalence seen in Spain and other European countries.
In addition to energy intake, the amount of energy expended, particularly that component of energy which is most variable and susceptible to modi®ca-tion Ð physical activity Ð may explain the increase in the prevalence of obesity that is seen in the developed world. There is observational and experimental evidence that increased physical activity produces a reduction, or at least a stabilization, of body weight. 41 ± 43 The Spanish population can be considered sedentary, since more than 50% of the adult population report doing no leisure-time physical activity. 44 However, as in other developed countries, the prevalence of sedentary population is declining, therefore it is dif®cult to impute the increased prevalence of overweight and obesity to this factor. It has been suggested that leisure-time exercise does not capture the total physical activity of the individual, and that factors related to transportation patterns, household work and work-related physical activity may play a role in the epidemic of obesity. 5, 38, 39, 45 If from a biological perspective the prevention of weight gain requires a reduction in energy intake andaor an increase in energy expended, at the population level it is not clear how these changes would affect the prevalence of obesity. The classic analysis, based on the energy content of the diet, its fat content, physical activity and other factors such as tobacco and alcohol consumption, has failed as an instrument to explain the obesity epidemic in the developed world. In addition to this analysis, it may now be necessary to consider the idea that obesity is a consequence of economic development, and that the causes of its increasing frequency in the population should be found in the economic and social factors that have transformed modern societies in recent decades. Thus, obesity would be understood as a response to the social alterations produced by factors such as those mentioned above. The development of theoretical analytical models that consider these factors can unlock the causes of the epidemic and guide the actions that will be needed to invert the rising trend in the prevalence of obesity.
The increase in the prevalence of obesity observed in recent decades and its important implications for morbidity and mortality patterns in the coming years make reducing the frequency of overweight and obesity in the adult population a priority health policy issue. Thus, it is essential to follow up and monitor this trend and to carry out epidemiological studies of the factors that determine increasing obesity in the population.
